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DETAILED ACTION 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 1-24 and 26-38 rejected under 35 U.S.C. 102(b) as being anticipated by Hsu 
USPN 5,974,254. 

Regarding claims 1,17 and 34 
Hsu teaches, 

Providing asynchronous access to multiple users to a graphical programming and analysis 
environment program (column 4, lines 57-67, he method further comprises a step of matching 
the first plurality of objects of the first graphical program with the second plurality of objects of 
the second graphical program. The method attempts to match objects of the graphical programs 
to determine similarities between the two programs, and hence to aid in finding differences 
between them. Preferably, the matching is performed according to a matching heuristic which 
calculates scores indicating a degree of similarity between an object in the first graphical 
program and an object in the second graphical program according to one or more criteria. 



Application/Control Number: 10/750,632 Page 3 

Art Unit: 2191 

These scores, or matching information, are stored in a match matrix data structure. The rows of 
the match matrix correspond to the objects of the first graphical program and the columns of the 
match matrix correspond to the objects of the second graphical program. The matching is 
performed for both the block diagram graphs and the user interface panel graphs); 

allowing each user to generate graphically represented code objects within the environment 
program (column 7, lines 55-64, FIG. 3, a flowchart illustrating the method of detecting 
differences between graphical programs according to the present invention is shown. Preferably, 
the method of the present invention is embodied as a software program which executes on a 
computer system such as computer system 12 of FIG. 1 . The software program of the present 
invention for detecting differences between graphical programs will subsequently be referred to 
as "cliff 1 for brevity. Appendix A includes a portion of a C language source code listing of one 
embodiment of diff); 

allowing each user access to the code objects of other users based on security privileges accorded 
to the user (column 16, lines 39-46 then, diff determines which objects of the user interface 
panels have no match, in step 164. This occurs when the user has added or deleted an object 
between the first user interface panel and the second user interface panel. Objects which have no 
match are identified as those which have a 1 :0 relationship in the user interface panel match 
matrix. The differences found in steps 160 through 164 are stored, in step 166, so that the 
differences may be displayed in step 112); 
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allowing each user to have the code objects of the user be chained to the code objects of other 
users to which the user has access to yield inter-code object communication by inter code object 
connection each inter-code connection terminating on one of an edge and an interior of one of 
the code object (column 13, lines 12-21, Using the matching object pairs produced by step 122, 
diff traverses the graphs of the graphical programs searching for matching edges and increases 
the score of the source and destination object connected to each matching edge found, in step 
124. That is, diff scores the objects by examining the connectivity of the objects. A matching 
edge is an edge in which both the source and destination objects are elements of matching 
object pairs according to step 122. According to one embodiment of the matching heuristic, the 
weight given to objects attached to a matching edge is relatively large; and; 

allowing each user to execute application programs composed of the code objects as chained 
together within the environment program (column 4, lines 25-45, The present invention 
provides a method for detecting differences between two graphical programs. Preferably, the 
method is executed on a computer system including a display screen and an input device. In 
one embodiment, the graphical programs are used to control instruments or other devices 
coupled to the computer system. The first graphical program comprises a first plurality of 
objects and the second graphical program comprises a second plurality of objects. The objects 
include attributes and methods and have a specific object type. Preferably, the objects are 
represented visually as icons in a user interface panel and/or block diagram. The user interface 
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panel is used to provide input to and receive output from the graphical program. The block 
diagram comprises graphical code including user interface panel terminals and function blocks 
connected by data flow paths, or signals, to perform the desired function of the graphical 
program. The block diagram receives input for the graphical code from the user interface panel 
and provides output of the graphical code to the user interface panel. The 
graphical programs also include attributes themselves). 

Regarding claims 2, 15, 16 and 26 

Hsu teaches, 

providing asynchronous access to the multiple users to the graphical programming and analysis 
environment program comprises enabling multiple users to log into the environment program 
remotely, such that the multiple users are able to access the environment program 
simultaneously (column 9, lines 5-15, In the preferred embodiment, the block diagram 
comprises a data flow diagram arranged as a directed acyclic graph. The vertices of the graph 
are the terminals and nodes of the block diagram. The edges of the graph are data 
path signals which connect the nodes and terminals. The nodes themselves comprise one or 
more terminals which are connected to the edges. The direction of the edges of the graph is 
determined by the nodes themselves. For example, if a signal is connected between an output 
terminal of a first node and an input terminal of a second node, then the direction of data flow 
on that edge is from the output terminal to the input terminal). 
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Regarding claims 3 and 35 

Rejection of claim 1 is incorporated and further claim recites limitation as in claim 1, therefore 
claims 3 and 35 are rejected under same rationale. 

Regarding claims 4 and 24 

Hsu teaches, 

allowing each user access to the code objects of the other users based on security privileges 
accorded to the user comprises rendering visible to each user the code objects of the other users 
to which the user has access (column 16, lines 39-46 then, diff determines which objects of the 
user interface panels have no match, in step 164. This occurs when the user has added or 
deleted an object between the first user interface panel and the second user interface panel. 
Objects which have no match are identified as those which have a 1 :0 relationship in the user 
interface panel match matrix. The differences found in steps 160 through 164 are stored, in step 
166, so that the differences may be displayed in step 1 12). 

Regarding claims 5-6 and 37 
Hsu teaches, 

allowing each user to have the code objects of the user to be chained to the code objects of the 
other users to which the user has access comprises allowing the user to graphically chain code 
objects together, such that a sender object of a pair of graphically chained together code objects 
is able to send data that are received by a receiver object of the pair (column 13, lines 12-21, 
Using the matching object pairs produced by step 122, diff traverses the graphs of the graphical 
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programs searching for matching edges and increases the score of the source and destination 
object connected to each matching edge found, in step 124. That is, diff scores the objects by 
examining the connectivity of the objects. A matching edge is an edge in which both the 
source and destination objects are elements of matching object pairs according to step 122. 
According to one embodiment of the matching heuristic, the weight given to objects attached to 
a matching edge is relatively large). 

Regarding claims 7, 18-20 and 38 

Hsu teaches, 

the graphical programming and analysis environment program comprises an applet program, 
and each cOda object comprises an applet program within a same applet context as the 
environment program (columns 7-8, lines 65-67 and 1-10, In the preferred embodiment, the 
graphical programs use graphical data flow programming, such as the LabVIEW graphical 
programming environment. However, other graphical programming systems may employ the 
method described herein to detect differences between graphical programs. Examples of 
systems which may employ the method are Visual Designer from Intelligent Instrumentation, 
Hewlett-Packard's VEE (Visual Engineering Environment), Snap-Master by HEM Data 
Corporation, DAS YLab by DasyTec, and GFS DiaDem, among others. Programming 
environments which include graphical programming elements can also use the graphical diff 
method of the present invention). 
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Regarding claim 8 
Hsu teaches, 

at least one of the graphical 

programming arid analysis environment program and the code objects is developed within an 
architecture-independent and Internet web browsing program-independent computer 
programming technology (column 9, lines 5-15, in the preferred embodiment, the block diagram 
comprises a data flow diagram arranged as a directed acyclic graph. The vertices of the graph 
are the terminals and nodes of the block diagram. The edges of the graph are data path signals 
which connect the nodes and terminals. The nodes themselves comprise one or more terminals 
which are connected to the edges. The direction of the edges of the graph is determined by the 
nodes themselves. For example, if a signal is connected between an output terminal of a first 
node and an input terminal of a second node, then the direction of data flow on that edge is from 
the output terminal to the input terminal). 

Regarding claims 9-12 and 27, 28 
Hsu teaches, 

the graphically represented code objects coexist with non graphically represented code objects 
within the environment program (column 9, lines 28-42, Diff then matches objects in the first 
graphical program with objects in the second graphical program, in step 104. Objects are 
matched according to one or more criteria, such as object type, connectivity, attributes and 
position. Preferably, the matching is performed by calculating a weighted score which indicates 
a degree of matching or similarity between an object in the first graphical program and an 
object in the second graphical program according to the one or more criteria to produce 



Application/Control Number: 1 0/750,632 Page 9 

Art Unit: 2191 

matching information. The matching information is used to group the objects into matching 
subgroups, or sub-graphs, and non-matching sub-graphs for the purpose of determining 
differences between the two graphical programs. The matching of objects performed in step 
104 will be described in more detail with regard to FIG.8). 

Regarding claims 13 and 14 
Hsu teaches, 

the graphical programming and analysis environment program is visually represented as a white 
board (column 7, lines 27-34, The instruments are coupled to a unit under test (UUT) 23, 
process or are coupled to receive field signals, typically generated by transducers. The 
system 10 may be used in a data acquisition and control application, or may instead be used in a 
test and measurement application. If the system 10 is used in a data acquisition application, the 
system 10 may also include signal conditioning circuitry 21 coupled between the data 
acquisition board 20 and transducers). 

Regarding claim 21, 36 
Hsu teaches, 

A data interface indicating first data to be input into the code object and second 
data to be output by the code object (column 8, lines 57-67, The block diagram is the portion of 
the graphical program which includes the graphical code to perform the calculations and 
operations of the graphical program application. The objects in the block diagram include 
terminals associated with the front panel controls and indicators. The front panel 



Application/Control Number: 10/750,632 Page 10 

Art Unit: 2191 

terminals are used to input and output data between the front panel controls/indicators and the 
function blocks of the block diagram. The block diagram objects also include function nodes, 
such as mathematical operators; code execution structures such as for loops, while loops, case 
statements, and variable references; string functions; file I/O nodes; communication nodes; 
instrument I/O nodes; and data acquisition nodes, for example. Preferably, the block diagram 
nodes are connected by data paths, or signals, which determine the flow of data through the 
block diagram and internal logic to generate the second data from the first data (see abstract). 

Regarding claims 22 and 23 
Hsu teaches, 

each code object has at least one inter-code object communication graphically terminating on 
one of an edge and an interior of the code object (column 5, lines 7-25, pairs of objects (i.e., one 
from each of the graphical programs) are scored which match according to object type and 
which have no conflicts with other objects according to object type. Using these matching 
objects as starting points, the graphs are traversed looking for matching edges. The 
score of the source and destination objects of matching edges are updated accordingly. The 
matrix is then resolved by selecting the highest score in a given row or column. That is, in a 
given row, for example, the object corresponding to the column element in the match matrix 
with the highest score is selected to match the object corresponding to the given row. The other 
elements in the row are then zeroed out to indicate the resolved match. If a tie in scores exists 
at this point, the tie is not resolved, but postponed until a later step. Thus, when the match 
matrix is eventually resolved with all ties broken, a 1 :1 or 1 :0 relationship exists between 
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objects in the first graphical program and objects in the second graphical program, the 
relationship depending upon whether or not an object in the first graphical program has a 
matching object in the second graphical program). 

Regarding claims 29-32 

Hsu teaches, 

one or more application programs are at least one of: capable of being stored for later retrieval 
and use, and modular ha nature so that more complex application programs may be constructed 
therefrom (column 9, lines 17-26, in response to receiving the two graphical programs, diff 
creates a data structure representing the first block diagram, a data structure representing 
the second block diagram, a data structure representing the first user interface panel, and a data 
structure representing the second user interface panel, in step 102. Preferably, the data 
structures comprise directed graphs, and more particularly, directed acyclic graphs. The graphs 
are used by diff to determine differences between the block diagrams and user interface panels 
of the two graphical programs. Step 102 and the graph structure will be discussed 
in more detail with regard to FIG. 6). 

Regarding claim 33 

Hsu teaches, 

a chat area within which the user can communicate with the other users; and, 

a user list area showing a name of each of the user and the other users currently 

logged into the environment program (column 13, lines 12-21, Using the matching object pairs 
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produced by step 122, diff traverses the graphs of the graphical programs searching for 
matching edges and increases the score of the source and destination object connected to each 
matching edge found, in step 124. That is, diff scores the objects by examining the connectivity 
of the objects. A matching edge is an edge in which both the source and destination objects are 
elements of matching object pairs according to step 122. According to one embodiment of the 
matching heuristic, the weight given to objects attached to a matching edge is relatively large). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Anil Khatri whose telephone number is 571-272-3725. The 
examiner can normally be reached on M-F 8:30-5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wei Zhen can be reached on 571-272-3708. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

ANIL KHATRI 
PRIMARY EXAMINER 




